Deleterious poly(ADP-ribose)polymerase-1 pathway activation in traumatic brain injury in rat.
Traumatic brain injury produces nitric oxide and reactive oxygen species. Peroxynitrite, resulting from the combination of nitric oxide and superoxide anions, triggers DNA strand breaks, leading to the activation of poly(ADP-ribose)polymerase-1. As excessive activation of this enzyme induces cell death, we examined the production of nitrosative stress, the activation of poly(ADP-ribose)polymerase-1, and the role of this enzyme in the outcomes of traumatic brain injury produced by fluid percussion in rats. Immunohistochemistry showed that 3-nitrotyrosine, an indicator of nitrosative stress, and poly(ADP-ribose), a marker of poly(ADP-ribose)polymerase-1 activation, were present as early as 30 min post-injury, and that persisted for 72 h. The poly(ADP-ribose)polymerase inhibitor, 3-aminobenzamide, at 10 and 30 mg/kg, significantly improved the neurological deficit, with a 60% reduction in the brain lesion volume and inhibition of poly(ADP-ribose)polymerase-1 activation. Thus, poly(ADP-ribose)polymerase-1 is involved in the neurological consequences of traumatic brain injury and may be a promising therapeutic target in clinical treatment of acute brain trauma.